space exploration. He miniaturized ToF instruments to become portable detectors for biological agents, environmental monitoring, and clinical diagnostics. His miniature ion trap mass spectrometers were designed for extraterrestrial exploration. His last miniature ion trap mass spectrometer, optimized for analysis of biomolecules on Mars, is scheduled for launch to the Red Planet in 2018. Bob's many biomedical applications of mass spectrometry included studies of microorganisms, immune system function, and proteomics. His paper reporting the identification of β-amyloid (1-42) as a major constituent of Alzheimer's disease plaques has been cited over 500 times. However, Bob became best known to the mass spectrometry community for his innovations in ToF mass spectrometry.
When Bob Cotter began his research on ToF mass spectrometry in the late 1970s, biomedical applications of this instrument were rare, and commercial production had virtually ceased. At that time, most believed that laser desorption was limited to the evaporation of neutral molecules and that a separate gas-phase ionization step would be required to produce ions suitable for mass spectrometric analysis. Bob challenged this notion and proved that both desorption and ionization may be accomplished together using a single laser pulse. Furthermore, he showed that a pulsed laser was ideal when paired with a ToF mass spectrometer that analyzes packets of ions in a similar pulsed manner. Many of his fundamental papers on laser desorption mass spectrometry have been cited more than 100 times each (some more than 200 times) and continue to be cited today. To put Bob's scientific contributions to ToF mass spectrometry in perspective, laser desorption mass spectrometry is the direct precursor to matrix-assisted laser desorption ionization (MALDI) ToF mass spectrometry, for which Koichi Tanaka shared the Nobel Prize in Chemistry in 2002.
The explosive growth in the capabilities and applications of mass spectrometry for proteomics and the analysis of other large molecules such as oligonucleotides may be traced in large part to Bob's lifetime work in the development and application of ToF mass spectrometry and laser desorption ToF mass spectrometry. Bob recognized the potential for biomedical applications of ToF mass spectrometry and began by constructing in 1980 a ToF mass spectrometer with IR laser desorption and delayed extraction. This work made possible the development of MALDI-ToF mass spectrometry. Next, Bob developed MS-MS capabilities for this mass analyzer, and in 1993 developed a tandem time-of-flight (ToF/ToF) mass spectrometer that anticipated the commercial ToF-ToF mass spectrometers for proteomics that are available today.
Another significant contribution Bob made to ToF mass spectrometry was the invention of a nonlinear field reflectron known as the curved-field reflectron. The curved-field reflectron eliminates the need for stepping of the reflectron voltage to obtain product ion mass spectra and focuses the entire product ion mass range simultaneously. For tandem instruments, the curved-field reflectron eliminates the need for decelerating precursor ions before collision, reaccelerating or "lifting" product ion energies, or using second sources and, instead, permits the use of high (20 keV) collision energies for optimum structural information. To illustrate the impact of Professor Cotter's innovative ToF and ToF/ToF mass spectrometers incorporating his innovations such as curved-field reflectron, delayed extraction, and high energy CID, hundreds of these instruments have been manufactured and sold by Kratos and then Shimadzu. The potential benefits of high energy (20 keV) collisions are just now being appreciated, with perhaps the most exciting being the possibility of carrying out "top-down" or "middle-down" analyses on a MALDI ToF/ToF mass spectrometer and of implementing charge-remote fragmentation for structure determination in lipidomics and related areas.
During his career, Bob mentored more than 70 graduate students, medical students, visiting scholars, and postdoctoral fellows, who then pursued careers in academia, industry, or government. All who studied with Bob (I was a postdoctoral fellow with Bob in the early 1980s) or collaborated with him are continuing his legacy of excellence in scientific research and education. When giving lectures and teaching class, I always imagine how Bob would have made the presentation and then try to express his level of enthusiasm for science.
In addition to scientific research, Bob loved jazz and could be heard playing piano at hospitality suites during mass spectrometry conferences and other events ( Figure 2) . As recently as September 2012, he played piano and led a group of several hundred mass spectrometrists in the singing of his "Time-of-Flight" song during the International Mass Spectrometry Conference in Kyoto, Japan. Unquestionably, the mention of ToF mass spectrometry will nearly always bring the name of Robert J. Cotter to mind. His legacy is the breadth of his outstanding contributions to mass spectrometry, especially ToF instruments, their applications to proteomics, and other biopolymers made over many years, as well as his mentorship of others in this important analytical field.
Richard B. van Breemen
University of Illinois College of Pharmacy, Chicago, IL, USA 
